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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily expand a compiler 
by making a built-in function (intrinsics function) 
definable when or while a compiler operates. 
SOLUTION: This compiler 10 for generating an object 
code 3 with a source program 1 as an input has a lexical 
analyzing part 1 1 of dividing an instruction described in 

the program 1 into tokens, a syntax analyzing part 1 2 for [ZI 

analyzing whether the tokens are suitable for grammar, a T • ■ 
code generating part 15 for converting the program 1 til 
into a machine language, and a built-in function definition ^ ! S 
attribute storing means for storing a built-in function i 
definition attribute. The syntax analyzing part 1 2 li ' n ii ta^ as.-'w^'* fsn lea iVaj a 

analyzes the definition and attributes of the built-in ' " 

function and stores the definition and attributes in the 
built-in function definition attribute storing means. 
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D ^ A <£r««IS'v^l!Si-r ^ n - h* ^fiK8B i ^rWf S H 
Jt^Sd^-^itiS ^ <»:*#mi:-r^ii*« 1 Xtt 2 13«® 

^^mt-^xgi:. 

^-r ^ e CD a ^^tii-r ^ xe t . 

H(rlBJaiA^PfccoMtt*lE®-r ^X@ <!: ^iJ>75: < t fc^ 
i^S'JT«*^'^Sn^ ;i <!: ^!NFi5;<i:-r^tt3R3^4 X« 5 IB 

mw.m.ik3^miSi(r>uiSE^^m.-t^7.7--jzrt.t:'>ts.< t 

n > tf :x D "51 Hg/cCtBitjK^o 

T ^ !■ ® a: m S ^ tfci T -5 7. -r- -T" (h , 
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t>-&tJ r t Srltrn <!: T 3 >/\"-f D 7 A $rtB® L 
a > tf :x - S^*^ 0 nJflg/jffiSiSE^f . 

[if:j?]S9] mt^u^^m-^<D^m\z. mmo^m. 

^8'j-T^*5^ Sn-'i i: <i: -^gBS^-® 7 X« 8 SB 
«©a>/t-r;W7'Dif^A*sBSbfc3>hra.— ^'fg*. 

5{ 0 nfigTitB&j^^:. 

[0 0 0 1 ] 

\:f.:r—^m^mKi-^mti.mmmw\zm\^. mzm<mWL 

(intrinsicsMlgc) *n>yW y <DUmny.\tm^^\Z 
[0 0 0 2] 

[SejKWS^B] tiie*, mX\t. mov#<fr (mov Rn. Rm : 

l/>'X^Rm<D|*l^$^>'Xi5'Rn(C-R;A-r-g>) {CjttfS-r-S 

20 y^Dy5'Af^fiS;#«mov^-^*j5EofciiSl^WS§(CJ:S:;^ 
n^^^A$:f^^£-r-5C<h*^*T#/j:lio il®<l; -5 

z/ai/yj^i^mmitmm-r^^u-ty^ « «i jg a%o 

<^(Cjfc**£:bTtr»Stc:feil*3^-r. "mov Rn. Rni"<tfBj^-r 
-Sf^^DOtc, f^^«g^S-rfcs6{c«lw(load word),sw(s 
tore word) ^^^m tiT:/D ^5 A^IBSi L Jic ttnff;^ 

[0 0 0 3] ^— *^T?g|Sc5'-^^M^J5aS-r 

<i^m(Dmm=tmm-r^ z. izujix-^fsi^^. 

[0 0 0 4] m^-C. -ya-izy^mmmit., :i— tt>'y 

a±iy*)r^^m^<mi^'^mt.-r^rc«biz, -/a-^^y*)- 

[0 0 0 5] r/Pir-jz-y-iHfWroftil (yn-tr-^z-y- • T— 
40 4^7^i7g^-^*5j:uc^<^-tr-/ tc:3>/1■<^S:^^J^:^-& 
-^>#ffi<tbT«. intrinsicsMlgc (:;^Di;'^ A-g-gMcDm 

V '^f^^(D^wmm\z^^^^mi^^mwm\z n >yi'f 

[0 0 0 6] :/D-tr-7-y-S.z>'n>/w ^cDtffJtffiiJiJ, n 
* <!: -5 y D -t -y- (X L; T i n t r i n s i c s M ^ P > / 1 

D -b: -y-ittW « ^^Iftfl^ ^ ii5Si 1-gg IC TH3K!?-r 

50 tcL/Tt^-i), 
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[0 0 0 7] ee^l^, intrinsicsB8^tin>/\'-r ^rtSEtC 
[0 0 0 8] 

[»W;5i^'iW9iUct5<fr^iS^] LA^Lt^f)^^. rL— tf 
[0 0 0 9] intrinsicsSI8c^3> 

®^<*:^tf #^t-^ ^ a M (h-r 

[0 0 10] 

mm^mst^^rzid<D^m ±$^mm^m^'r^rc 20 

tBmi^ll»[C0^ajit>'M14 fcSc)% ^ T flu f B y - 7" o ^ 
[0 0 11] ^fc. :^mM(Dm(D^m\t. y-X^n^ 

^T$)oT, fluiBy--xyp^^ArttctBai$nfc^^ 
[0 0 12] ^fz. m.ii<mm<D^m\z\t. mmm^:^ 

[0 0 13] *!S!BJ<7)it#mfcJ;ntf, V-7.^a^^A 

^(Dmi2<m^ cmiTins'icsmm (D^mtmit^mmi. 

^(DmmnRZSmf^mzintTinsicsm^^SiMiiZ^m^ 
[0014]' 

mo^mm^mm-r^. &.T<Dmm(Dtim\z^\^^x. m- 
x\mM(D^^{zum-'ji\tmm(Dnn^mi^x$>^o 
[0 0 15] (1) mimmmm 

:^mmmmx\:i.. mov Rn, Rffl mm : UvX^Rm(?)rt§ 
^Ui^X^Rn^zi^XT^o n-Kl^--fX: 2/W h) <h 
(.i5i#^tcPLTintrinsicsi8IS<£:^«-r^o &sT. ^ 50 
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[0 0 16] (1-1) intrinsicsll^(7)^e:5ffi 
&^(D^fti^m Lasm,_reg_dest, _reg_src) <h#pragma c 
ustom^ffiffi LT^ intrinsicsgl^^^ttf^o mov R 
n, RmCDSeti. SXT(D^3{ZM&m^n^o 

[0 0 17] void_asiD mov (int_reg_dest, int_reg_sr 
c) : CCD^m^ji^lt. _asmdb(/^5?SS^— '7— KSrii 

i}uLrc}^niz\t. I SO/ J I s cnmm^ (i so 

/IEC9899 : 199 0) <Dm^^m\Z'ltt^Xl^ 
-So c:cD_asm*ftJn-r^ilt(cJ:D. ii^ODBIiacMT 

ll^^mov(Cci:0. mov#^<Dintrinsicsl8i5cco^^ 
Tfe^dch^^-To _reg_dest. _reg_srcJi, '(K§liS(7D^ 
SU^^T^^OT, I SO/ J I S CHi§M*&±ti. 

ttSc^i^sy^^;<?^*sBa!-^#^o mm\tmm.(D^mxm 
tDti. -^n^n-^mum^n^ ^i^itzmBrnxm^m^ 

mtsi^mm^^m \^^^z:h\z^r). moy^^(Dmmzz:>\^^ 

MXU. _asm, _reg_dest. _reg_src^^$^l§^ bT^ 
ffiL;^c7;i^ ISO/JIS CHi§^*&Oi^^H§J^^(;) 

ch vxmm-r^ z: ^^^x^^o 

[0 0 18] :^{z. #pragma customti. mov^^coJ^^ 
tl, EiT<D^vl,zU^o 

[0 0 19] #pragma custom mov 2byte 
#pragmati. ISO/JIS CwSl^mmzm^'^nx 

m^^m^nxi^^^o ^mmmmxit. #pragma custom 
(CcfcoT. intrinsicsH^cDfe>5?7Slltt<7)^«^fT3p 
CK^IBiSTfi. mov^^<^^^:g7&^*2/W h'Trfe-2>;ii 
^^ttbTV^^p *^JS^i^|gT«. custom<tl>^K>&J^ 

[0 0 2 0] (1-2) \xiiT\iisicsm^(Dmm:^& 

Tm<DCnmzfa^^A(DJ:v\Z. intrinsicsMIS^^'J 
m-r^m^z. intrinsicsKi^<D^^^fT5o ^LT> 51 
^coP^lifr/ttlL.OtBa?:&ST\ intrinsicsS8i8c^*iJffl 

[0 0 2 1] <Cmmyuif^A> 
/♦intrinsicslB^c^^tt*/ 
void_asm mov (int_reg_dest. int_reg_src) ; 
#pragma custom mov 2byte 
void test 0 I 
int a, b; 

/*intrinsicsM^(Z)^iJffi*/ 

mov (a. b) ; 

1 
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[0 0 2 2] <^^^nrzY'^>zfyyr'iJ\^> 

_test: 
mov$l. $0 
ret 

(1-3) intrinsicsM^c^^S;^^ 

[0 0 2 3] gll fi»fFan-K=&^fiS;-r^zi>/W^(D 

«l^^^-r0T^^<, Ell {^^-Tck^l::. a>/l-r^l 
Oa^i. ^-r^^^tffgBl UCcJ:^^^^«T^fT"3o 

[0 0 2 4] :k\z. m^mm^i 2{zj:^mycmm^n 20 
3. mxmm] -cit. mmcD^^mmz^-DX^^^ 

[0 0 2 5] -€-LT> 'fF^l3-K^j5Egpi SfCjz^iffel 

^^fr^o rn-K^fiEj ij\t. tn^x-i.znt^nrz'j 

x^:/i^;a:ci:(D^:^^SttT. a- K • vx^^ 30 

[0 0 2 6] $e>{c. 3- K«aS{bSBl 6 af:ici:^n- 
KSiS^b^fr^o rn-FMiS>fbj X\t. mm(D:j-\^ 

±0imz^Dmm^nrcmmmi.z. mm<Dmmmm^\^ 

[0 0 2 7] ^UT. a - KI±S;t?gBl 7 a;?&^^>:ty>?x 
[0 0 2 8] ziy/^-^ ^ 1 0 af)^^mz2—\^^&^rr'o 

x\^^^(D\t. m:scm^(Dm.mzzi-\^^f$.^'r^^. ^ 40 
\'^z^mi.x^^iE>mmmm^no:^^^x^^o ^mzi- 

[0 0 2 9] IgI2tl4^F0l::3- K Li^cJ^Vyn >A-r ^ 

1 0 1, «3S:«tfrSBl 2. z}-]^± 

fiEBBlSb, n-KSii^tgPl 6 b, Kttl:^;gB 1 7 so 
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K3$:^^-r^o 

[0 0 3 0] HI 1 xitm 2 fc^-rv^Tticoa >y^< ^x 

$)^Xh. ^^Xm$fj intrinsicsP^OOX^ 

^ms^z^To ^tz. mi^mmmm(Dmn^m4{z^ 

-To 

[0 0 3 1 ] msit. \ntr\ns\csmsc(D^m<Dm:zmvT 

mm<DiMn^^^mx$>^o msiz^^r^viz. 

^sm"mi1}U^nx^^^:^^^9'x.y^^^ (Xr-^y^S 3 

0) o ''_asm"f)^mn^nxi^^t^\ffn^i. m^om^o^-^ 

^^mm^zmm^^'^^$>^m'^\t. x^-;< ^^-fe-s^^tB 

FBljgl.^:?&^Mlri«'&J3:. intrinsicsgl|gc<D^^F*g^^iB^ 
i n t r i ns i cslBfc-^^cD ^HgC^-y-^-^-r -1) a6 

[0 0 3 2] m4\t. miimmmm(Dmn^7!^'tmx$> 

0 4 {C:^irck-5 Jc. "#pragma"(D:;^c7)^f ^T^t^custo 
m"y0^^x';/^-r'5 (X7=-^yyS4 0) o "custom"7:?5:l^ 
m'&lt. faoD#pragmaJg^<?)5!lS^ff 3 (X7^^y:7'S4 

1) o "custom"T^'5:®'g'fi. "#pragnia custom" 0DJQ;S 

^fT5 (x-^^>ys4 2) o mm^nrzmm^ mA. 

mov) intrinsicsS^chUTlB^^tc^g^^n 

(X5^u/>^s4 4) o iE^mz^m^tix^^^m'^\^. 
jt^^n/tKtt (^^) ^mwix^ui^^m-^^t. x^- 

Mtt (i^^, «ajx.«2byte) :fymmx^^m'^\t. intri 
nsicsBlia(7)1»«(Ciitt1fffi^#J!30-r'5 (X7^^>:/S4 
7) o 

[0 0 3 3] *^l^ig»^^Jci:n«, •'_asm";:>^*#Jo$ 

^mcDmmn^mmf-^izmDm^^^nu. intrinsics 
mi^<Dmm^i\^xm^mizmm^n^o ^tz. "#pragm 

a"<D:k(D^^^^"custom"X$>tlie:£. "tpragma custoni"<>0 

<hbTl£^$n^o iin(Cj:D. intrinsicsP|gc;!;^*a> 
[0 0 3 4] mSlZ. intrinsicsP^*<s&fflLfc«'&co 
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Wz^m-^nx^^^-f)^. intrinsicsPi5C7!)^^5^x^>'^'r 
^ (Xr-y-ys 5 I) o m^mizm^^nxi^^^^^. in 

intrinsicsH^<i:bT=3-K (^'FpIh- KXJST 
[0 0 3 5] iintCj:-::>T:x-1f30^^^gL/!:intrinsics 

[0 0 3 6] (2) m2mmmm 
2mmmmxwjiimmzmmT^m^\zr:>\^^x'^-<^^ 

[0037] (2-1-1) ^5ll&<Dia9J^{C^Vi^^ 

m 1 ^j6SJ^^T^L^"_reg_src"<i:"_reg_dest"£A^ 20 
(C. "_reg_modify". "_mem_read*\ "_fflem_wri te", "_niein_m 
odify", "_imm". "_label"^ffigco^^fg<h LTiiSn-r-S 

[0 0 3 8] "_regjodify"«. XTfeO. 

"To "_inem_read*'(S;?<^U • U K<^^^^ > 
fo *Lniem_write'li^^U • ^< hco::t^^>K^^ 
To "_niem_modify"ti^^U • V- \^ tmn^^(D^^ 
U • ^-f N(7):^^^> K^^-To "_imm"tiin«t(^:t^^ 30 

[0039] (2-1-2) #pragma customTtt^T^ 

H 1 mMmmx^lyrzi"mo\''(Dm^ (2byte) et^tfc. "rea 
d'\ "write", "modify", "interlock", "freeze", "uncondit 
ion", "call". "return"(D®14^^«-r •5^<i:{c:J: D> ft 
^WJ^clSM^^T&^tE^pItgi:;^:^.. "read'liintrinsics 

^^T^:t^^> H^fg^T^o "write"^^intrinsics 40 

m^(D^mxm^Lrc:t^^>\^u^{z. y^x^^^^- 

V 3 > ^ UT^Sefflf ^ ^ > K ^fg^-r "modi f y" 

i n t r i n s i c s P ^^Tfg^ L ::t ^ ^ > H JW^ . 

[0 0 4 0] fc<hA^i\ v'-f^nynir^yitTX 3 
9 (Dm\i\^^(Dti:mx\^. mul^^tiJg^U^:^^^> K 
J!^^^M::lowl/>?X^ ($lo) ^^X^^-^y ^-—zy3>t^^. 
:i<OM^\z^t. "ftpragma custom mul write $lo"<i:^tt 

f -So 50 
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[0 0 4 1] "read", "wri te". "modi fy"$m^-r^ C ch 

J: 0 . inirinsicsmmmm'r^mmcD^xcDmn'^ 
m^r^:zLy)^x^. zi>/u ^\z<^^mw,^^(D^& 

[0 0 4 2] "interlock"}^, zi >/1-r ^tC^^X^v^ 

m:Xiti. ^^C) ^t®c?):t^^>K<^^ffir'5jS 

[0 0 4 3] "freeze"^!, dOintrinsicsM^CDmi^co 

[0 0 4 4] ::t^^>K<hLT"_label"S:Jt^bfcil 

X^f^\^^. Z^cotz,^. ^fr5i^K^^€:65^fit (default) 
«t ftl^friW'iK^^^jt^f -SJS'&fcJi-uncondi t io 
n"^Sj4<hLTm«T^o *l^fl^5>K^^^©E^M(def 
ault) ^ft^^K^^^Jt^t-^S^tcti-conditio 

[0 0 4 5] "return"^i. P^ri";!.?^^ 6 coffi'iS^^^ 
intrinsicsM^<t bT^ab^^cJ^'&tc^eeffl-r^o 
[0 0 4 6] (2-2) zi^wty-^^^^-^m 

't^:^m^mm't^. cmm':fu^^i:,\^&,T(D^o\z 

[0 0 4 7] 

void_asm cpmov (int _cop_dest, int _cop_src) ; 
#pragma custom cpmov cop 2byte 
::izfu±.y'^^^X^^Z.L^^^r:iit>\z. #pragma cu 
stomc^^tt{r"cop"^3iJPt*^o Cin^i. fg^U/^B8m 
"cpmov") ^^zfU'ty'^^^xi&^Z.h 

[0 0 4 8] ^fc. mmomm^^zm^^^^mmhi. 

X. "_cop_src". "_cop_dest". "__cop_modify"^igioT 
"_cop_src"ti. nyp-tr-z-y- • Uv^X^cDV— X • 

:^^^> KTfe^Cltfi^^^To "_cop_dest"ti3!yD-tr 
• l/5xX;57<7)^X7^><^— 5/3 > • :t^^> KTT^ 

^C<h<£^To "_cop_modify"Jin:?^D-tr»yi^ • U-v?;?; 

[0 0 4 9] ( 2 - 3 ) :!k\Z. V L I W (Very Long In 

struction Word) X:^ ^^(^y n-fe ^>itcor3 

>/N'-r ^<7);ts:){C> intrinsicsgl^(C*fL.TX^r>?^ — 

n-7.fi'yx\t.. nm\zm.%x^^^^\zmmf)^$>^o 
:i(Drcib. ^^^izni^x. ^(Drnw^xmnx^^f)-^ 

^^^-t^i6!:-W^^$>^o ^coit^^lpragma customCT^M 
ittLxm^T^^tlz^O. VL I w^x-/t-x:^ 
^m(D-fa±y'^\znm'r^:it,f)^x^^o 
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[0 0 5 0] (2-4) ^fc. intrinsicsM^c^m ^1 
Wif)^. •'_reg_dest"^fc^S"_cop_dest"<Z)i^^ti. m^(D 



^0±7^^'5o ^J^fri, void _asin mov(int _reg_dest, in 
t _reg_src) 

int __asin mov(int _reg_src) ; 

[0 0 5 1] mimmmmhmm(D[H^<D':fu^^M. 

[0 0 5 2] 

int _asm movOnt _reg_src>; 
tpragma castom mov 2byte 
void testOi 
int a. b; 
a = mov(b); 
} 



10 



20 
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[0 0 5 4] $ etc. (1) $>^^^ mov^ 

3m^imr)m(Dm^} tmci,z-r^. (2) zf>/i^^ 

^n-ry}^^^ y ' :^>^>^3 XC^oT. rintrinsics 

^^m\z. ^^^^ («^J^^^. mov^^) 7!?^ rii^cDP 
i&J ^LTll3g$nTC'^^7j?\ rintrinsicsM^J L 

b y n ^ ^ A (D If *i J ffl ± -r -5 o 

[0 0 5 5] 7^cJ::fe. ^ft^n >/i-r ;U<ht^. C3>/t-r^ 
TJi, #ifdef, #else. tendif <h LX*S$nT:J3 0 . n 

[0 0 5 6] ^#3>yi-f;Ko0y$:i^^Ttc^'ro 

[0 0 5 7] 



X— X*f^SyD'fe*yitc^intrlnsicsg8l»;&tn>A 

[0 0 5 3] ^fc. f^A5t^"=*'?Kff^i:rfg^-r^C^ 

#ifdef _USE_MOV_ /% ^^u _USE_MOV_ f^^'^m^nfz.^'^(n%M */ 
/* intrinsicsM^ */ 

int asm mov (int reg_src) ; 

#pragma custom mov 2byte 

#else /* v^n _USE_MOV_ t^'&m^tlUyi^^^cn^M */ 
/* W^(Dm^ i/ 30 

int mov(int src) ; /* CK^MISti. mov^q^f/ <t leltico^a^l^ff^ */ 
#endif 

/* mm(Dmm */ 

void test 0 I 
int i. j ; 

A \ntr\ns\csmmif)^^oMzm%U<^mX^^ */ 
i = mov (j) ; 



(3) msmmmm 

2^j^J^^{c43l^Tmpragma customfeffiV^T^ 40 
mLTc:^^. ^smMmrnxmpragmsi custom^^ 

[0 0 5 8] #pragma customTft^ bfcM14<^H^C0^ 

m^^z^ib^m^i-i.. ^ ^i>zns(D^mm^i^im^^c 
tizu^o z,(Dm^. m^(D^mm^mm'r^:^mti 

[0 0 5 9] ( 3 - 1 ) mmo:>^m§^j^m't^m'^ 

SttStC, L2byte. _read, _wr i te, _modi fy. _inte 

riock, .freeze, _uncondi t ion, _cal 1, _returni?) ^iiJjp 
•r-SClciifCcfcO. #pragma custom7^?^^i:< TfeStt^ISS 50 



^li. void_asm_2byte mov (int_reg__dest. int_reg_sr 
c) ; <h^«r^ C t^^X^^. 

[0 0 6 0] (3-2) i^cD^f^m^^mmr^m^ 

m\tm\z^m^^^7^-m^^(Dxt<^< . i -DCD^mm^^jt 
m-r^z.tiz^^x. ^m-f^^i^^x^^o "_attr" 

void_asm_attr (2byte) mov (int_reg_dest. int_reg_ 

STc) :^mmf^Zh-/)^X^^o ^KDm^. •Lattr"cD^ 



(7) 



2002-24029 



11 

[0 0 6 1 ] ±12^ 1 -S^ffiff^^Ttiintrinsi 

'/'<imm^m^jl<t^:it%'^mT-S>^o me^Z. intrinsi 

BS^^To la 6 tc^-r J: ^ (c. V— X>^r<JH b<hin 
trinsicsMSclf^^'T-f ;i/6 0 ^n>yt-r ^10 (3A;'7 

e»7S^*iJig;5:i:(C*6i:m^n^;i(i:ti/cj:V^<DT> intrinsi lo 

csmmz!i^^mumm'^&:M(Dm^x*mm't^ ^ (h;&^*niffi 

[0 0 6 3] 

[5gHJC05?ft^] ±tH<7:)*D<. *:^HJfCctn^i. intrinsi 

csmwc<Dmmz'i^^mumm^zi>/'{'i ^(o^vm^^^m^ 

[0 0 6 4] ^/r. intrinsicsM^co^^^. >/t-f 
[0 0 6 5] 1) intrinsicsH^<7)^ati. m^cDm^ 

^m\zi.^<^^^(D^mm^mimi.rcmnj:(Dx\ tf 

[0 0 6 6] 2) C^m<D^-j ^y t ^ 

[gjl] 
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[0 0 6 7] 3) intrinsicsH^<D||l X 
0, y -X-;7>-r;l/*cOintrinsicsPSa« m^\^. mo 

vp^) <^[^i;:Si^(7)^^ (^jAtf. mov^^) ^mm-r 

[0 3] intrinsicsll|gcO^^MSO»gn<&^-r0T* 

[04] sttw^Mscogftn^^-rsTS^-So 

[0 5] intrinsicsM^^<§efflU;^«-&(Dr3>/1-f 
[06] intrinsicsHiSccolt^^SiJ:7r-f ;U<t:T'5«^ 

[?^^<7)gi9J] 

1 V-X^n^^A 

3 K 

I 0 zi>y^-r ^ 

I I ^"^mmu 

1 2 «X«?#fSI$ 

[0 2] 
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if 
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1 
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H 
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1 
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7 

15a 16a 17a j 



7 

la 



10b 



11 12 3>/x-f9 *^ 16b 17b 



I 

K 

7" 

3 



[1^6] 



lb 



60 

^ 

IrttilmicsnSMM 



T 



^10 



(8) 



2002-24029 



[13 3] 




NO 





S31 











YES 



S34 

_2_ 



[g|5] 




S52 

-2 




S55 
1 ^ 





S41 












